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lyS DESCRIPTION of a GROTTO. 

he faid, hung the bell : This is a piece of ftone iffuing out 
of the roof, which when ftruck founds like a bell. 

*' Some of the ftaladites are of a colour like fugar-candy, 
and others refemble loaf-fugar ; but it is a pity that their 
beauty is now almoft dcftroyed by the country people. 
The water, as it falls, runs down the declivity ; and it is 
both wholefome and pleafant to drink, when it has dif- 
charged its petrifying matter. It is remarkable that we 
found feveral holes at the bottom of the cave, going down 
perpendicularly, perhaps into the abyfs, which renders it 
dangerous to be without a light. At the end of the cave, 
there is a pretty run, which takes its courfe through part 
of it, and then lofes itfelf among the rocks : Here is alfo 
its exit, by an aperture which is very narrow. Through 
this the vapours continually pafs outwards, with a ftrong 
current of air ; and, at night, thefe vapours afcending re- 
ferable a great furnace. Part of thefe vapours and fogs 
appear, on afcending, to be condenfed at the head of this 
great alembic, and the more volatile parts to be carried 
off, through the aperture communicating with the exterior 
air before mentioned, by the force of the air in its paflage. 

" I beg pardon for having troubled you with fuch a long 
detail. It appears ftrange to me that none of our philo- 
fophers have hitherto publifhed a true account of this re- 
markable grotto." 



N° XVI. 

An Account of fame Experiments on Magnetifmt in a Letter 
/o John Page, Efquire, at Williamsburg. 

DEAR SIR, 

Read Feb. A GREEABLEto the promife in my laft, I 
,17 I. y-^ ihd\\ now communicate to you forae conjec- 
tures and experiments on magnetifm, which may perhaps 

either 



EXPERIMENTS in MAGNETISM. 179 

either afford you fome amufetnent, or induce you to pur- 
fue the fubje<3: to more certainty. 

I luppofe then, that magnetical particles of matter are 
a neceflary conftituent part of that metal which we call 
iron, though they are probably but a fmall proportion of 
the whole mafs. Thefe magnetical particles I fuppofe 
have each a north and a fouth pole, and that they retain 
their polarity, however the metal may be fufed or other- 
wife wrought. In a piece of iron which fhews no figns of 
magnetifm thefe magnetical particles lie irregularly, with 
their poles pointing, in all poffible diredions, they there- 
fore mutually deftroy each other's effects. By giving 
magnetifm to a piece of iron we do nothing more than 
arrange thefe particles, and when this is done it depends 
on the temper and fituation of the iron whether that ar- 
rangement fhall continue, that is, whether the piece of 
metal fhall remain for a long time magnetical or not. 

There is fome power, whencefoever derived, diffufed 
through every part of fpace which we have accefs to, 
which a«Sts on thefe magnetical particles, impelling one of 
their poles in a certain diredlion with refpedl to the earth 
and the other pole in the oppofite direction. The direc- 
tion in which this power a£ts I take to be the fame with 
that of the dipping needle. 

By applying a magnet to a piece of iron it becomes 
magnetical; for the magnet adting flrongly on the above 
mentioned particles, that action arranges them properly; 
overcoming the refiflance of the furrounding parts of the 
iron, and this refiflance afterwards ferves to fecure them in 
their proper fituations, and prevents their being deranged 
by any little accident. 

If we place a piece of iron in or near the direftion of 
the dipping needle, it will in time become magnetical ; 
that general power producing in this cafe the fame effe£t 
as the application of the magnet, though in a weaker 
degree. 

Iron 



i8o EXPERIMENTS in MAGNETISM. 

Iron or foft fteel receives magnetifm more eafily than 
hardened fteel, but will not retain it; may not this be, be- 
caufe the magnetical particles are not fo clofely confined in 
foft as in hardened fteel, and on that account more cafily 
admit of arrangement or derangement. By making a 
piece of fteel red hot, or by twifting it or beating it with 
a hammer, we may efFedually deftroy its magnetifm. 
Now all thefe operations certainly derange the particles 
which compofe the bar. By rubbing one piece of fteel 
with another, magnetifm may be produced, and it is eafy 
to conceive how this operation, by the tremulous motion 
which it excites, may contribute to arrange the magneti- 
cal particles. 

We took a foft fteel ramrod, which did not difcover the 
leaft fign of magnetifm, and holding it in the direction of 
the dipping needle, ftruck it feveral fmart blow^s with a 
hammer, on one end ; then laying it on a watch chryftal it 
traverfed very well; that end which was held downwards, 
when ftruck, becoming a north pole, whether the ftroke 
was applied to the upper or the lower end. By turning 
the fouth end downwards and ftriking it afrefti, the mag- 
netifm was deftroyed or reverfed, and it was curious to 
obierve how very nicely you muft adjuft the number and 
force of the ftrokes, precifely to deftroy the magnetifm be- 
fore communicated, without giving it anew, in a contrary 
diredion. When we held the ramrod directly acrofs the 
line of the dipping needle, whilft it was ftruck with a 
hammer, on many trials it did not difcover any figns of 
magnetifm. But when held in any other diredion, that 
end which approached neareft to the point which the lower 
end of the dipping needle tends to, alw'ays became the 
north pole. From all this does it not feem very probable 
that during the concuflion of the ftroke, and whilft the 
magnetical particles of the rod were moft difengaged from 
the furrounding matter, the adive power abovementioned 
feized them and arranged them properly, where being 

confined. 
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confined, the rod afterwards remained magnetical. All 
this is neverthelefs little more than conjecture, until con- 
firmed by further experiments. 

I am, dear fir, yours, &c. 

DAVID RITTENHOUSE. 



N° XVII. 

Neiv Method of placing a Meridian Mark, in a Letter to 

the Rev. Dr. Ewing, Pronjoji of the Uni-verfity. By 

D. RiTTENHOusE, Efquire. 

DEAR SIR, 

Read Nov. O OME timc ago I mentioned to you a new in- 
^'^^^ >^ vention I had for fixing a Meridian Mark for 
my Obfervatory. This I have fince executed, and as it 
anfwers perfectly well, I fhall give you a particular de- 
fcription of it. 

When my obfervatory was firft ereded, I placed a me- 
ridian mark to the northward at the diftance of about 1200 
feet, my view to the fouth being too much confined by 
adjacent buildings, and that to the north was not diftant 
enough to have the mark free from a fenfible parallax. 
But laft fummer a new brick houfe was built direftly north 
of the obfervatory, and much too nigh for diftant vifion 
with the tranfit inftrument. Now though a fixed mark is 
not abfolutely neceffary where you have a good tranfit in- 
ftrument, the pofition of which may be examined and ac- 
curately correded, if neceffary, every fair day, by the 
paffage of the pole-ftar above and below the pole, it is ne- 
verthelefs very convenient, faves much trouble, and may 
fometimes prevent m.iftakes. We have an inftance in the 
obfervations of the Aftronomer Royal at Greenwich. His 

A a mark 



